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ABSTRACT. It was conducted numerical model of the 
propagation of galactic cosmic rays in the inter- 

sp f ce , for the case when the modulation 
depth determined by the level of the solar acti- 

1 i\ t»izBe«Also the contribution of the 

?f? t i C J e ^ drift i n the re Sular field was calcula- 
was shown the agreement with experime- 
ntal data about the ratio of protons and electro- 
ns in two solar activity minima. 


® tationar y. spherical-symmetric approach of weak mo- 
dulation was applied for the investigation of galactic cos- 

Se ffitK-SSK **** &&& at 8 




( 1 ) 


efficient 8 th ® wind velocity, * is the diffusion co- 
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The interval -a r was chosen equal to 6 a.u.The values y. t 
were generated as follows: for t=0 (i.e. k=0) the sum 
of all terms of y lH sub i was filled up by numbers a, which 
were chosen so as their sum is equal to 1.8 (that corres- 
pond to modulation coefficient at solar activity maximum). 
Hence it follows a 0 =0.1 64 .For the first column y ox = n 0 -k6 
to k=15 then y 0A =y /5 +k6 (15* k^30) and again y cx =y w -k6 
(k> JO). The value b was chosen equal to 0.01 .Thus the va- 
lues j 0K (in Fig. la) represent the solar activity cycle. The 
results obtained from (2) and (4) have been shown in Fig. 
la. One can see that the lag of cosmic rays intensity inc- 
rease is bigger in case when the diffusion coefficient is 
independent on the distance from the Sun. The results of 



the calculations of radial gradient for % =const (r) (dot- 
ted line) and:je~r (solid line) have been shown in Fig. lb. 

We have constant gradient for uniform filling of modulation 
region (k=0).Then gradient increases with distance at dec- 
reased "solar activity" branch and it decreases at the in- 
creased branch (k=30).The change of gradient with distance 
has complicated form at transition period (k=19) .Introdu- 
cing the dependence n K /n„ on the particle rigidity R thro- 
ugh the dependence ae (R) in the form /4/ 

* (R)=*of(R), where f(R)=r - , ( 6 ) 
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Energy spectra of the cosmic rays intensity normalized, at 
the solar activity minimum have been shown in Pig. 2. The 
solid lines correspond to the case x =const(r) , dotted li- 
nes-x~r, symbols are values k-different moments of "solar 
activity cycle. The curves with k=0 and k=50 correspond to 
the same solar activity” level, however the curves differ 
greatly in appearance. Analogously the curves with k=7,37 
” “ and k =23 correspond to the 

same "solar activity” level. 

The influence this factor 
on the lag time modulation 
effects relatively to chan- 
ges of the solar activity le- 
vel is shown in Fig. 5 (solid 
lines for case a? =const( r ) , 
dotted lines for the case 
® ~ r, symbols are values k). 
The values of the lag time r t 
were calculated with method 
described in /5/,then total 
lag time determined by t = 

= «V‘ 

Thus one can see that 
the nonstationarity of modu- 
lation properties of the so- 
— , — lar wind and its distribu— 
20 R, 6 v tion with distance from the 
Sun essentially influences 
on the energy spectra of par- 
ticles, gradients of cosmic 
rays intensity in the inter- 
planetary space and the lag 
time of modulation effects 
relatively to changes of the 
solar activity level obser- 
ved near the Earth when the 
dimension of the cosmic ray 
modulation region is greater 
than 50 a. u. 

Moreover the particles 
drift in the regular magnetic 
field connected with general 
solar field /6-8/ gives cer- 
tain contribution to the 
break of the relation bet- 
ween cosmic ray intensity and 
the observed solar activity 
t m/ n. level. 

■^n . the values of the absolute coefficients of ,, uqhoT m 

aetiv?fi V iI di ff U | i0n “ odulation (determined by the solar 

sow JLJr®^ “5 effect of the influence of general 
olar fields K 2 w4re determined by investigation the con- 
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nection between the cosmic ray intensity and HL-index of 
solar activity. On the whole the observed intensity is de- 
termined in this model by 

y(£-,K i ,t< i ) = ] 0 (t) ex p[~ f( R ) + (a) ] ’ (9) 

where f(R) is the same that in (6),f2(R )=AP/( h 2 + P 2 ), 
p is Larmor radius, h is determined from (6),( * =7>tf/5). 


n<977 

1965-66 



The sign before K 2 is posi- 
tive for 1954 and 1976, and 
negative for 1965. In /9/'it 
was found that K^ =0.21*0.08; 
0.52*0.10 and 0.55*0.10 for 
1954,1965 and 1976 respecti- 
vely, the values K 2 - are equal 
+0.14*0. 05; -0.09*0.04 and 
+0.11*0.05 for the same pe- 
riods. Hence we have: 

ki , exP l m. . _£L ] 
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The results of the calcula- 
tions using (10) for R 0 =15 
GV have been shown by curves 
in Fig, 4 for protons and ele- 
ctrons. In this figure we ha- 
ve presented the direct ex- 
Figure 4. perimental data from /10/ 

for these ratios in the energy interval 0.1 - 2 GeV.lt is 
seems a good agreement between our calculations and the ex- 
perimental ratios. 

We have shown that the effects connected with nonstati- 
onarity of the modulation properties of the solar wind 
and the particles drift in the regular field exerts es- 
sential influence on galactic cosmic ray modulation. 
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